Carcinogenicity and hepatotoxicity of cycasin and its aglycone methylazoxymethanol acetate in nonhuman primates.
The carcinogenic potential of cycasin and methylazoxymethanol (MAM) acetate was investigated in nonhuman primates. Old-world monkeys (rhesus, cynomolgus, and African green monkeys) received cycasin and/or MAM acetate by oral or ip routes up to 11 years. Eighteen monkeys survived longer than 2 months after initiation of treatment with cycasin (50-75 mg/kg) or MAM acetate (1.5-3.0 mg/kg) given orally 5 days/week; 9 of the animals were necropsied. Histopathologic examination of a liver tumor from 1 of these monkeys revealed well-differentiated hepatocellular carcinoma. A second monkey had multiple tumors, including hepatocellular carcinoma, intrahepatic bile duct adenocarcinoma, renal carcinoma and adenomas, and adenomatous polyps of the colon. Although liver tumors were not observed in the other monkeys, all but 1 monkey had hepatic lesions such as toxic hepatitis and cirrhosis. These monkeys had received cycasin and/or MAM acetate for an average of 57 months (range, 2-133 mo). A group of 10 monkeys received MAM acetate by weekly ip injections (3-10 mg/kg). Six of these animals developed tumors after receiving an average of 6.14 g (range, 3.58-9.66 g) of MAM acetate for an average of 75 months (range, 50-89 mo). Four of the monkeys developed hepatocellular carcinomas, and 2 had multiple primary tumors including hepatocellular carcinomas, renal carcinomas, squamous cell carcinomas of the esophagus, and adenocarcinomas of the small intestine. Our results showed that long-term administration of cycasin and/or MAM acetate by oral and ip routes was hepatotoxic and carcinogenic in old-world monkeys.